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information stored in a memory depending on input performance operation 
position information. A waveform formation unit forms musical data from 
waveform data corresponding to positional information which is stored 
in another memory. 

USE - For electronic, musical instrument. 

ADVANTAGE - Enables improving efficiency of waveform regeneration 
device. 
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ABSTRACT 



PROBLEM TO BE SOLVED: To make it possible to intuitively perform key 
operation corresponding to musical time quantities. 

SOLUTION: This waveform reproducing device has a 1st storage means storing 
a series of waveform data, an input means for inputting performance 
operation positional information on a circumference, a 2nd storage means 
for storing the waveform data position information stored in the 1st 
storage means corresponding to a pause between the individual plural 
sections into which the wave data are divided, and corresponding 
information showing correspondence to the prescribed positions on the 
circumference shown by the performance operation positional information 
inputted by the input means, a positional information generating means for 
generating the waveform data positional information stored in the 1st 
storage means from the corresponding information stored in the 2nd storage 
means according to the positions shown by the performance operation 
positional information inputted by the input means, and a waveform forming 
means for forming musical sound from the waveform data corresponding to the 
positional information stored in the 1st storage means and generated by the 
positional information generating means according to a pitch corresponding 
to specified pitch information. 
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S. 

[0066]»CC> Hl0[C**7a-f-+-hS:iHB 

wr#fc , xf '/ts 1002 iztsftzimmmm 
[0067] ^mmm^^wv-^y^zn^x 

H, «M{£S®tli*£#7 2 4 *)®iiLhtf>flffi£«tH} 
■t&fatiUmt^-l-y (®8#Sg) tJ:»}CPU10*» 

f8£tiJ#S3 0 1 J: oTW£t»BSffl*K3 2NgiiS$ 
il^sphase fclftS*? *4«f SffiSflHH 

[00 68] ZWAt-vTS 1 002fc*Utl>{aiIft$8 

[0069] dtfOXT-yTS 1 1 02<7>W/ft8Mt l ZiS^ 
X. gateCij *«R£S*iT^* t«fr£ilte*g 

Xf7 7S 1 1 0 8c7)^a^\jitr. 
[0070] xr-xTS 1 1 o 2<rWM9imizti 
WC, gat et r l j tfK£3*i-Qv&»2:HK3*i 
Kites HB*>s gateta r 0j *<f££§ftTVrC. 

T7TS 1 1 0 4<7)3!!UI^jitf. 
[007 1 ] ^f7 7Sl 1 0 4WimtZt3^X&* % 
%*7y?lz r i j *«S£$iiTV^*»5*»*49JBrt 
S. 

[0072] ;^f77S 1 1 0 4<oflBr«Hfc:*J^ 
T. 5MM»75^(c r l j #l££SftTv^fc«r$*i 

ti. xf77si 1 0 6<mm^.mtj. 

[0 0 7 3 ] — 2u Xf77S 1 1 0.4^¥Wf«HI(C*J 
WC, 7 r l j *<Rj&5*ttVvSti,*i:flK 

DSP 2 00^^ > ■A~i-yiiZ\)f->'t&. 
[0 0 74] Xtv7*S1 1 0 6 VlSMiZti^X 
It. %%*y?7lz roj fcRJt*"*. HP*>. ?&i*7 
r i j ^ r o j t LT, SHTeOJUyatBBaW- 

t. 



[0075] -etT, Jl^f77Sl 10 6^553$- 

■c. DSP2 0^^y ■;p-f-y*cu^-^-f*. 
[ o o 7 6 ] $t->x. mmtiLffikftmfF? 2 a #m 

U\ Xf7 7"Sl 10 2-Xf77Sl 10 4^7 7 

t*s 1 1 0 6 1 ^r^tfiBtiwr*-* £ t tss . 

[0077] — S\ Xf77S 1 1 0 8«>Wlfc:iiVvt 
[0078] Z<7)Xtv7S1 1 0 8OWr*PIKfc^ 

ts s ^T-yrs 1 1 1 ocojaa^o. 

[0079] Xt -y7*S 1 1 0 8<7>flBr«Blfc:tJ 
wc, m*?ynz roi1fflfeZtiX\<^bm 

sixfc*^, ap*>, zcDmn±mmm^x-^\^ 

Xf77S 1 1 1 2^S^jtO. 
[0 08 0] Xf77Sl 1 lOOfcSSfcfclvai. s 
phase tplaystar tOTjrf TYVXiWCfc 

•thbb^z, mtT-?mmx$>ifr$:7f;i-%m 

[0 081] Xf77Sl 1 lOKfcwCH. % 
*+7 9^K r l j fcRjgt*. W*>. M^?^ 

r o j r i j ti/c, 8ffa*itJi*miftr*. 

[0082] fLT. imf77S 1 1 1 0<7)WmZ 
*7-t*fc, Xf77Sl 1 14<0*KI'vjitf. 

[ o o 8 3 ] ft->-c . m&mm&ibmft? 2 a im& 

*Xh*). ioWBH^ISiB^MIf+o^fc: 

Xr-yTS 1 10 2-»Xf 7 7*S1 1 0 8-»Xf7 
7*S 1 1 1 0 fc3»£T*W«WE»frt-i . 
[0 084] — JT, Xf77Sl 1 1 2^atfcV^T 
tt. jtfi7Fl^xl:Apa ( i ) t »f^*d <9 i: * J8» 
tte^fc s p h a s e b iM&ltzft* sphaseC 

2.&e\zmitz j rtmw&T-?i,zmh s P h a s e 

PhasetKSSil*. 

[0085] Xf7 7S 1 1 1 2c7)5flaSr^7-f-2»i:. 
x-r-y7"S 1 1 lAvym^Wt. tME&de<mi?0 
J:0**^^*»5SrflBfL» 8W«d0«>tt#OJ:'3;* 
#v^«$iite^Wi, SiJiS©S«tliti^72 4 

<y7*S 1 1 1 b(F>ym'^&fr. ME&decrymfiOi.*) 

77s 1 1 2Aco%m'\mts. 

[0086] Xf77S 1 1 1 6C09miZi5\^Xi,&* IS 

mmm.mtnwii¥^2 a co¥m±iz#^x%tf%.mm 

*)IZ&W>LX^&<7)X', sphase4>'mark(i + 
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sph ase^ma rk ( i + 1 ) t—$C?hfr$>&^ 
tt**T^4fcflSr3*ifc*£Ktt, ^f77Sl 1 1 

[0087] Xf77S 1 1 1 6*ffl»r»BtiS 
V^Ts sph as etfmark ( i + 1 ) <F>TYVX*. 

ooayn^jfuf-f*. 

[0088] Xf-/7S1 1 1 80>«yifc:*JHTH, ft 
S£?£i<7)€£ r 1 j rtftf-fy^U^VM/C. Xf7 
7'S 1 1 2 0O*!yi-Nttf. 

[0 0 8 9] xf-/rs 1 1 2 0(c*^-cti. 

i* J P 1 aystart 7 F 1^ playe 

^^IfflSnJJUb-eftftA^SrWBrL, APBSK i A* 

1 ayend^-fTHl/^tH8rt"436»*4^t4l*i 
TV^^T, Xf y7S 1 1 2 2<^I'\jtfff 6., 
[0090] — * s Xf77S 1 1 2 OOPJBMSfctJ 

*££ti. iftBliplayend^frHWi^. 

T, DSP2 0^-fy l->izv?-y?h. 

[0091] X7 77S1 1 2 2KiJV>T{4, XQai$% 
itn-nj £l£5tU P 1 ayend6D^"t7FV 
Xj!p$>p lays tar t<^rf7FVX£3Ktf:3l£ 
s p h a s ej&>£>3|\iV£||£ sphase 
/W-Ti?£fcJE tfcSfc W£7 F fc tf^Sfctf 3 . 
[0 0 9 2] I«Xf77'S 1 1 2 20*PI£&7t-S> 

;^atMg^aa^-^->^TLT. dsp 

[00 9 3] -2u Xr-yTSl 1 2 4 0jaatCfc^T 
tt. «Sfira«!lii^^2 4^ ;s F®±tfc^-C*i*^ 
ItilDfc^ijLTt^OT-, spha seamark 

( i ) 5fe8ST»S7W»»*flBfU, s P h a s e#ma 
rk ( i ) *MT**fc*IK3Jxfc*afc{i, Xf77 
SI 1 2 6<9»\5Mrt6. 

[00 94]-^\ XfvTSl 1 240ynffiNH(Cj3 
WC. sphasei'mark ( i ) *8rCtt$rHfcfl 
HffSilfcifr&fctt, sphase t4m ark (i) £f"J 

^LTfco. xf^rs 1 1 2s<mm^m-th. 

[0 0 9 5] Xf7/Sl 1 2 6<WIfc£Vva4. % 
i (0€2r r i j fc'ttr:? ^>Mt, XfvT 
S 1 1 2&<F>9m'^MJ: . 
[00 96] Xf7 7Sl 1 2 8(C*}^T{4. 
i A*P 1 aystar t jfiTfrf TFU-XA^p t a y e 

^0fta*«T&&*^£«lrU Ja8£»i#0 
»g*^£&fc iftBttp 1 a 



1 1 sovum^Mfitz. 

[0097] Xf v7 S 1 1 2 8<0fiJBrMaCfc 
WC, i ^OftBOh-C&S fc«&r$fltt®£ 

£(4. ifiBt4playstar t'^tT FL-XlS* 

"Cs DSP20^^y f-yfey^-y^-s. 

[00 98] Xf77Sl 1 3 0fc*JWCtt, JPi^iS 

1 tZ l" i + n j pi a y e n d cOtjC^T F 
XA^p 1 aystart<^t7FI/.X£3IV^M£ 
sphase tCjngbfcffiS: sphase (Cl£^L"C, 

[00 99] ;<0Xf77Sl 1 3 0O*ag£i&TtS 
fc, i^StP6*4»W-f->^^TLT. DSP 

2 o^-f y • /i^-f-yny ^-y-ts. 
[0100] iJ5L*: 4 ^ fclX . J: 

4KBfc:*JV^tt, ®«jiS^tU^# ; r2 4<7)^rjB± 
CfcVvca.-ir-Ofttflffl (3 60S) &mUcb$ 
«id5^ »^'J 1 6fcE«S;h.fc«0BT- 
^OlttfcTOW^^TV^fcfct^ 
flffl/U-f-y (HI 0#b§) (cfcvvc, SMiiS&ffi 
MfFP 2 4 <0$#ft d (9 (CIS t^B^r F § 

ii&cox' (xt-v7s 1112), zcomm&im&iti 
2 4 tmrtth r-ut . mffinfifi^tu^^ 

#»d e ) fc ff£$ nimmT-t <r)%m)tifffl& < 1 

) fc <WJ6IW«*BB«teie»f 4 - fc A^ftfc £ 0 , 
EMftg&ftiifM 2 - 2 4 c^&ftSrEMcff 5 i fc ■» 

[0101] ±KLfc5«aiW>»tt«U MTV 
( 1 ) ftM ( 7 ) t»9fT6 4 o (caSfcSWLT fc 4 

[0102] ( 1 ) ±MiLizm&V>B®l>zi5^X&. ®? 

i'lS (3 60S) »»LfcfcS«)aMpad«*. jg^ 

2 4CD¥ffi±.lzti^X3--i ! -c?>%-t)nm ( 3 6 OS) 
9ft L£ fc # «»fN« d (9 S-ft^T-^^ 2 ftJ^XtOft 

^fc^^^o. *s^«t, a^T-^<o/h«BfcMie 

[0103] m±. mmma&mm^2 wm^m 

ttmmtz 4 o iz-ttuf, zmmim&mzm 
mssfficbox-bz. 

[0104] ( 2 ) ±KLfc3lGtt<W$BC*$vvn±. ^ 
JRftWIBHIIftX* U 1 8ttt, P 1 ay s t a rtH 
Playe n dtX<0?&B.ffl<?)ffl&T-?<7)te&l,Zte 
«7^Xmark ( i ) t&temzt5li&W€7 

Fi^x*Apa ( i ) tmmzti, mmcomteTv 

l/Xmark(i) lilfl?)WUZttR}-f& T F U-J* fc L?t 
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<om^7 VUXmark (i ) Srtt«0HCfi*M6l,$:V* 
7KUX. ID*). ftOHS&Uatti^ffit^^TK^ 

fcWJBl/OvfrV^b'l'XOinark ( i ) fc&ftrtt 
«lt*3iffrHU^*Apa ( i ) ksWHtStfi* J:3 

[0105] ( 3 ) ±iaLfciat<0JKBfc:*iV^ii. tt 
WTK^mark (i) fcjtfi^Kl'XiAp a 

( i ) t »«R»B«att« < x =e u 1 8 we**-* i d t 

[0106] Witf, p 1 a y s t a r ti&frtT Kl' 
XKplayend #^7 f* UXS -C^B^Erai*! 

mark (i) =playstart+ (playen 

d-playstart)/nX (i) 

Apa (i) = (p layend-pl aystar 

t)/(nX360) 

[0107] ( 4 ) J*LfcHEl!0WBfc*JVvctt. fir 
WMW64«ia/l'— (01 om.) mf77S 1 

1 1 20fflmz.&\\x . 

sphase = sphase+Apa (i) X d <? 

<oaa«BiraBft*»fe s p h a s e izm&i-z xnzi 

tiff, Ztil,Z®Lt>tiZ>i>(?>Tl±%:<, flUtf, JW¥7H 

WiApa ( i ) ^S^t^sphaseS 

sphaseTtU ja&KfcfflWC. 

sphase=sphase+ (sphaseT+Ap 

a(i)-sphase)XK 

O«JW0fflO««*»^ s P h a s e *»S&f 4 XolZl 

XtiW 

[0 108] ZOXotZtlb. 5-®cr>W±TYUXs 
pha s e#@*f{I£Ss p ha s eT + Apa ( i ) 
lz®«lZiSr3<cr)T. flUtf. 

L*Cs .s P hase***S<3ltfr*-4J:'33*£fc£H 

[0109] ( 5 ) ±ELfcjOlW8BI||fc4JV»T . ftS 
flHBfetffla/P—f-vtfcv^ti. ffiS (X. Y) izti 

inmmm&mw? 2 4 ^etj p tfimnnia 
[0110] ( 6 ) ±tntimMmmiz&^Tte. p 

1 a y s t a r t ffy^fT h* p 1 ayendtf 



Tjktr Yuxt v<7)n±B.mzti V v-c N %ffi<T)WE.7 Y 
L-X(ip 1 aye nd^'tTHU'XS'SiSfcp 1 a 
y s t a r t <D^-f7 YVXfr^&LXlV-TWE.? 

[oiii] ( 7 ) ±EtfcHtt<WBffl44>^fc±E 

< i ) j^it ( 6 ) t^tsgBwa. m£&*ii*tfth 

[0112] 

mz& ix w&mizfi ozttfxz&Xoiztc&b^? 

[M<?)(S^^] 

[01 ] *^^SSO^.^-«(cJ:4^S^S 

m2]*mizmhmm.mm.commm.wikih 
mi^wzm^tzm-mmimFmxb * . 
[03 ] w&t^nr-m&zwmizmwm 
xh&. 

[04 ] tmT-fit:7FrtWlffl?i>&. 

[05] #sswiBfiBHf fg-x * u <?>T-mmm.m 

[06 ] *^BJtJ:4}!fe^W4^S<7)^colM^^«|g 
Mz^ltzfnv? ffi&mxfo S . 
[07] C P U<0> >f y ■ ;l^f yj it7 o-f 

[08] «£IHl^ffltt^(c£&&^±lHflrX<9 
Vfettl«9/^ — * y * ijS-t 7 o-* ■* - b T» S . 
[09] DSPctxx^ v • ;P-f-y^^-f7o-f-v- 

[0i o] tt«flH85S4jaa/i^-^^*^7D-^^ 
io #*MyiKa<cpu) 

1 2 <)-Y ■ *y\) ■ (ROM) 
14 yy^A • 77-bZ • .X^'J (RAM) 
16 tf^t'J 

18 «8WB*IIHff8;<*U 

2 0 -f S^/P • yy^-lV ■ 7'o-fc «/t(DS 
P) 

2 2 fy?V7tn^ifs ( D/A ) 

2 4 ffiSKQimaiiK^? 

2 6 f>yh'-yXfi 

3 0 ftBlfffg*di#8 

3 2 ??£tirjftK*¥gt 
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II] 



[02] 




ftMttttSdb. v.) 

(9=0) 



[03] 



wavsatart, wave and 



vravaktart 



■phase j. 



[04] 




[05] 



[06] 
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markCD 
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3604 
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[08] 



S904 



&9O0 




S1104 





S1W6 



u 




sphase*- 


-play start 






J— 0 




S1112 






\ \ 


? 








S1126 



i«-i+n 
©phase =ophase-h 
[pi ay end— playctart] 



sphaao— sphaae— 
[ playe nd — p lay start] 



*S7120 
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[^01^13^6^2 50(200 1. 6. 2 
5) 

[*mei ] 

0=atan [ (Y-Y c ) 
)/ (X. -X e ) ] 

i tcj: *) mmmmtm^ 2 a m^ati 

«WW 2 4 <7>X YTlB(ctJ^*ffiBal±Oft*<^IMUI 
■C&l, t¥"JBfSfiS4 WGMffiBftaaftfFF2 40 
*. 

[#ME2] 
[ttE«*«B6] 
»fiE««?SS*] 0053 

1 0 0 5 3 1 t-r. *%mz£mBn&.mmzmm 

&A£*i&fc. 07^-fCPUl o^-fy -^-f- 

A ? 5r ? 'J Tt* £ i'c0fcra@8UI*<frbft.& . 
[#*&ffiIE3] 

. immmmz,] mm 
mmmm^\ 0101 

[ 0 l 0 l ] fctk ±ELfc3liltf>JBJIMi> WTO 

(1)^(6) taijrr s i a {castssBLT t <t 

[«GE*til*l£] em 
[*HE*f*JSB*] 0 107 

f#^MiE5] 

[*BE««aa*] 0108 
imiEm] mm 



[fflIE*fftRB«] 0 02 5 
[WES*] 

[0025] 

/ (X-X c ) ] -at an [ (Y. -Y c 

[^HiE6] 
[ffliEWm^S^] «*» 
[«E*ttft*I*] 0 109 

mum] 

[0109] (4) ±.muc9mcoBmtz}i^x. <m 
flHsaaaas^-^yteBVYtti. as (x, y) 

ltSff^ffi«KW*fFP2 4<9JE*P#f*tti3*lfc 
3KJBH3*ufcJEaP*¥£RS\ 

[#^«E7] 
[ffljEti$«B«] TO* 
[*IIES*JIB£] 0 110 
[ffliE^ffi] £H 
[fiHErt^] 

[0110] ( 5 ) ±SLfcH»^JK!Bfc:i5V^J±. p 

1 a y s t a r t rf^-fT F UXfyt> p 1 ayendi 5 
7 H I' X 2 ■WflWtKBWc* V , iSTOB£r F 
Wlipl ayend^frFl/X^Sipla 
y s t a r tc7)^f T KVXA^|f4LTyl'-7*f|±-r 
fcJtStcLfc**, i ft £K ill t> ora±fc ^ ; t 

[#8WjE8] 

[niE^«i«] mi 

[*§IE*ff5i|g£J 0 111 
[ffliE*fe] 

[oiii] ( 6 ) ±MLtzm^mmphmz±Mi 
{Dm, (5) t^neuwi. asta****** 



